results in a Ca overload that leads to mechanical and ulators of Ca homeostasis within cardiomyocytes and is electrical dysfunction of the cardiomyocytes.
thus an important determinant of cardiac contractile func-
Pathological conditions such as coronary artery disease tion. Na / Ca exchange catalyses electrogenic exchange 21 1
and an inefficient supply of blood to the heart muscle can of Ca and Na across the plasma membrane in either the 21 21 cause cardiac ischemia / hypoxia or reoxygenation injury, Ca -influx or Ca -efflux mode, depending on the pre- pH and rigor shortening of the cardiomyocyte following [10] . While the role of Na / Ca exchange as a primary 21 brief exposure to ischemia / hypoxia [2] [3] [4] , has been shown Ca extrusion mechanism in the heart is widely accepted
to be mediated by an increase in the Na / H exchanger (reviewed in Ref.
[10]), the Ca -influx or 'reverse mode' function [4] . This leads to a rapid increase in intracellular remains controversial. Experimental evidence has shown 1 1
In order to compensate, it has been proposed that Na / mode can be enhanced by either decreasing the Na or 21 21
Ca exchange is upregulated to assist the SR in maintainincreasing the Ca gradients across the transsarcolemmal
ing Ca homoeostasis [6] . However, following long membrane [11] . Additionally, upregulation of Na / Ca the Ca oscillations. The experimental design consisted Na / Ca exchanger, which is thought to be a compensat-21 of comparing three different sets of experiments: first, a ory mechanism for dysfunctional Ca handling [23, 24] .
control set where ischemia and reoxygenation was allowed In fact the upregulation of the Na / Ca exchanger in to proceed unhindered; second, where they used the KBfailing human hearts has been credited with helping to
R7943 inhibitor of reverse mode of the Na / Ca expreserve normal diastolic function [23] . Na / Ca exchange, the authors show that, both in the coupling, but this idea is highly controversial [32] . How-
presence of KB-R7943 or the absence of Ca , the ever, the precise roles of adult Na / Ca exchange within 21 21 frequency of Ca oscillations and hypercontracture was both the Ca -influx and efflux modes, is still unclear reduced when compared to non-treated cardiomyocytes. because of the lack of specific inhibitors.
Additionally, although the frequency of oscillations was Given the wide ranging multiple functions, controversies 21 1 21 less, the rate of Ca removal was unaffected. In order to and conflicting data regarding Na / Ca exchangerconfirm that the cytoprotective effects of KB-R7943 and several groups have employed a gene targeting approach to 21 21 Ca removal were mediated by the Ca -influx mode of delete the gene, enabling us to begin to precisely determine
Na / Ca exchange, the authors pretreated the carthe role of Na / Ca exchange in structural and funcdiomyocytes with specific inhibitors of SR function (thaptional development of the mammalian heart. These studies Na / H exchanger (HOE 642). These results clearly adult cardiac Na / Ca exchanger (Ncx1 ) gene plays an 21 1 21
show that Ca -influx mode of Na / Ca exchange is important 'heart-specific' role during embryonic develop-21 involved in ischemia-mediated Ca oscillations. ment, as the targeted removal of Ncx1 results in abnorAdditional in vivo experiments were performed in malities in the generation of the heartbeat and embryonic isolated rat heart on the Langendorff system, and perfused lethality within the Ncx1-null mutants [33- ventricle developed pressure, and marked reduction of Ca exchange plays within the embryo, several studies lactate dehydrogenase release when administered during have shown that Ncx1 expression reaches a maximum near reoxygenation. The importance of this work lies in the fact birth and then decreases postnatally to a significantly lower that KB-R7943 was not only able to protect carlevel in the adult stages [36, 37] . Thus, the contribution of 1 21 21 diomyocytes but it was also able to protect whole hearts Na / Ca exchange to the control of intracellular Ca from ischemia and reperfusion mediated injury. levels is greater in the immature heart than the mature 21 The selective inhibition of the Ca -influx mode of heart [22] . Na / Ca exchanger by KB-R7943 is intriguing and Given the present absence of the necessary genetic tools suggests that there are significant differences in the prop-(i.e. conditional tissue-specific inactivation of Ncx1 within
erties of Na / Ca exchange in the forward and reverse the adult heart), pharmacological blockage of Na / Ca modes [22] . However, it should be noted that this selective exchange provides a useful alternative. In this issue of inhibition may disappear under certain conditions [38] . Cardiovascular Research, Schafer et al. [31] have very KB-R7943 is thought to function externally and to comcarefully and methodically shown that the inhibition of the pete with extracellular Ca [39, 40] , possibly through the Ca -influx mode of Na / Ca exchange only during highly conserved a-2 repeat of Ncx1 [41] . Additionally, reperfusion can protect the myocardial cells against re- 
